LATIN SQUARE ANALYSIS 
F4-208 



Disclaimer: 

"The authors of this program material, the Pool 
organization and General Precision believe this 
program to be correct; however, they bear no res- 
ponsibility, financial or otherwise, for errors 
resulting from its use. This program is distri- 
buted only to individual and installation members 
of Pool. Further distribution of this manual and 
accompanying tapes for use by non-members is pro- 
hibited." 



SC-0487 Printed in U.S.A. 



Title: Latin Square Analysis 

Author: Richard A. Lamm 

Installation: Lederle Labs. , American Cyanamid Co. , Pearl River, N. Y. 

Date: May 18, 1960 

Classification: F4-208 



Abstract 

The program computes the analysis of variance of experiments performed with 
a Latin Square design using fixed point double precision arithmetic. The 
program will analyze 3 x 3 to 16 x 16 squares. The maximum number of re- 
plicate squares, dependent on the size of the squares, ranges from 40 16 x 16 
squares to 203 3x3 squares. 

The program, which contains its own input routine, requires a special input 
format in which the design and observation data are combined as a single 
word. 
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Description ; 

The purpose of this program is to perform the analysis of variance of 
data obtained from a Latin Square design. The program is designed to 
handle 3 X 3 to 16 X 16 squares with or without replication of the 
squares. If there are more than two replicate squares, the program 
will also function for 2X2 squares provided that three instructions 
are changed (see Modifications, 1). The maximum number of squares 
which the program will handle varies with the square size. The number 
of squares is determined by the inequalities: 

S + 3SR + 3R ^ 2048 and S < 256 

where S is the number of squares and R is the number of rows, columns, 
and treatments. 

These yield the following restrictions: 



Number of Rows, 






Columns 


», 






Treatments 


(R) 


Maximum # of Squares Cs) 


Total Data (SR 2 ) 


2 




256 


1,024 


3 




203 


1,827 


4 




156 


2,496 


5 




127 


3,175 


6 




106 


3,816 


7 




92 


4,508 


8 




80 


5,120 


9 




72 


5,832 


10 




65 


6,500 


11 




59 


7A39 


12 




54 


7,776 


13 




50 


8,450 


14 




46 


9,016 


15 




43 


9,675 


16 




40 


10,240 


Input: 









The program contains a data input routine which requires a special data 
format. Each data word must be of the form 



(h) 


i 


J 


k 


a 


b 


c 


d 



where "abed" is a four decimal digit non-negative number corresponding to 
the observation which is stored at a q of 30 and "hijk" is the design 
information . 
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The data observations should be scaled by a constant factor so that they 
are as large as possible subject to the restrictions that the total sum 
of squares in Squares and the sum of squares for Squares are each less 
than 2^. If, for example, all the observations are of the form X.XX, 
they should be scaled by 1000 and entered as XXXO. If some of the obser- 
vations in this set are of the form O.XX, they are entered as OXXO. Each 
data observation must be exactly four digits in length . 

It is possible to enter some five decimal digit numbers, provided that 
they are less than 16,665. This is possible because the binarization 
routine does not restrict the letters a, b, c, d to the numeric values 
to 9 but allows them to take on any hexadecimal value to w. For 
example 11,240 is equivalent to g240 and 16,665 is equivalent to wwww. 

The position of each observation in the design is uniquely described 

by the subscript hijk, that is, the value Xv^jk is the observation 

from the i-th row and j-th column of the h-th square which was subject 

to the k-th treatment. The subscripts i, j and k assume the values 

to r where r = B - 1 and R is the number of rows, columns, or treatments, 

Since the use of h for designation of square would restrict the program 
to a maximum of it squares, this designation is not used by the program 
and, hence, its use in the data format is optional . The i, j and k are 
used by the program to set up the appropriate subtotal accumulators for 
the analysis. 

The omission of the use of the h-designation by the program requires 
that the R2 observations for each square be loaded sequentially as a 
block. The order of entry within the square is completely arbitrary, 
although, when it is convenient, the arrangement of the data into 
appropriate rows and columns makes a more attractive appearance for 
"hard copy" work. Also, the use of a color shift before and after 
the "(h)ijk M enhances the appearance. 

The program contains an optional transformation of the data to y = 1000 
log (scaled X) which is controlled by the Transfer Control switch. 
Other transformations may be made by appropriate modifications. For an 
example see Modifications (2). 

The data tape should contains 

1. A description of the job, the scaling of the data and other pertinent 
information followed by a conditional stop. 
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2. An input words ssr (Lo(data)) ' , . , / ^ 
where ss is the number of squares CS) xess 1 in hexadecimal (at most 

two hex-characters) 

r is the number of rows, columns or treatments less 1 (in hex) 

Lo(data) is the initial location of data storage in track-sector 
notation. It is necessary to provide R 2 + 3R + S + 3RS sequential 
locations for data and subtotal storage (R 2 +■ 3R + 1 for a single 
square) . 

Examples To analyze twenty 11 I 11 squares with initial location 
of data as 4000, the input word would be 13f40OO«. The data and 
storage would occupy the locations 4000 to 5301. 

3. The data in the form (h)ijkabcd 

Example: For the data (treatment in parenthesis) 

Column 
Bow 12 3 



1 


4260(B) 


1280(A) 


3270(C) 


2 


960(A) 


2790(C) 


4040(B) 


3 


3080(C) 


4120(B) 


1160(A) 



the tape would contains 

0014260 ' 0101280 » 0223270 • 
1000960 « 1122790 B 1214040 ' 
2023080 • 2114120 ' 2201160 ' 

(Note that the h is not included in the input words) 

The layout of the storage of data and subtotals is as follows % 



from 

Lo(data) 

Lo+R 2 

Lo+R 2 +R 

Lo+R 2 t2R 

Lo+R 2 t3R 

LofR 2 t3RfS 

LofR 2 f3R+SfSR 

Lo-fR 2 f-3RtSt2SR 



to, but not 
including 

Lo+R 2 

Lo+R^R 

Lo+R 2 +2R 

Lo*R 2 f3R 

LotR 2 f3R*S 

LotR 2 ^;3R*SfSR 

Lo-}R 2 f3RtSf2SR 

Lo+R2t3R t Sf3SR 



Observations for one square 
Row totals over all squares 
Column totals over all squares 
Treatment totals over all squares 
Square totals 
Row totals by square 
Column totals by square 
Treatment totals by square 
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If the data are for one square only, space need not be provided for the 
last three groups. 

A check total on the design information is verified after the data for 
each square have been loaded If the check sum is not correct the 
program will stop at Lo -J- 1020 and it indicates that the numbers of 
observations in the rows, columns, or treatments are not the same. 
Check the data tape for the last square loaded. 



Output : 

The output for the program includes 100 times the scaled means for 
HfVyaraTiMj "Rows", "Columns", "Treatments", "Squares", "Rows in Squares", 
"Columns in Squares" and "Treatments in Squares" j the analysis of 
variance; and 1000 times the standard error of a scaled treatment 
difference. For details, see the sample problem. 



Method: 

The statistical techniques used by the program are treated in most texts 
on Statistical Design and/or Analysis. A rather complete treatment is 
given in Bennett, C. and Franklin, N., Statistical Analysis in Chemistry 
and the Chemical Industry , John Wiley & Sons, New York, 1954. 

The sums of squares in Squares are computed in the Double Precision Sum 

of Squares or Products routine fFl-164) . The uncorrected (for mean) 

sums of squares for Hows, Columns, Treatments, Squares and interactions 

are computed in the second phase of DPS0S0P, that is, Lo + 0111 to Lo -f 0144, 

and the corrections for grand mean are computed in the third phas« 

Lo + 0145 to Lo + 0235. 

Accuracy : 

The maximum error of the means is a -1 in the last place and the maximum 
error in sums of squares is -1 times the number of subtotals in the sum 
of squares. This results in a maximum error of - 2 in the last place 
of the mean squares. 
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Timing s 

The estimated running times for the program with no transformations, 
using flexowriter input and output, based on minimal numbers of test 
problems ares 

100 + 19E + 15S + SE 2 + 2.8R 2 (S - l) seconds for repeated squares 
and 116 - UK +• 3»5R seconds for a single square . 



Modifications : 

1. In order to permit the program to handle three or more 2X2 Latin 
Squares 

Change To From 

Lo + 0752 B1018 B1056 

0753 U0754 XD6329 

0937 U0939 B1016 

2. 3h ord er to chang e the transformation from 1000 log (scaled I) to, 
say, 100 -\J scaled I 

Change To From 

0238 XRyy50\ (15 ol) XRXX24\ Log Routine 

39 XtfyyOOj jmxooj 

40 U0242 XZ0030 

0300 100 @ 15 1000 @ 24 



If other transformations are used, the following information is of 
importance: 

1. The scaled number abed is in the accumulator at a q of 30 at 
Lo t 0238. 

2. After transformation the number should be rescaled at a q of 30 bo 
that the largest datum is in the range of 1000 to 10,000. Only under 
rare circumstances allow the largest datum to exceed 16,500. 

3. The result of the transformation need not be a positive number. 
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4. Operating Procedure s 

a. Load the following subroutines in the locations specified % 

1. Integer Printout (J4-172) in 1000 to 1058 

2. Fast Square Root (15.1) in 1600 to 1650 

3. Logarithm (18.0) (If transformation is desired) in 1700 to 1857 

4. Alphanumeric (19.0) in 1900 to 1957 

5. Data Output «30 w (J4-173) in 2500 to 2651 

6. Double Precision Sum of Squares or Products (Fl-164) in 6000 to 6263 

If it is necessary because of space requirements, or desirable 
because of the user's drum map, to relocate the subroutines 1 to 5> 
this may be done by using the appendix program to alter the calling 
sequences in the Latin Square program. The operating procedure for 
the appendix program is given below* It is recommended that the 
location of Fl-164 be left as specified because of the many changeg 
required. 

b. Load the Latin Square Analysis program in any desired location 
providing 11 tracks for its storage (12 tracks, 8 sectors if the 
appendix program is used to alter subroutine locations). Since 
the program is partially optimized it is recommended that the 
initial location of the program correspond to sector 00 of some 
track. The program uses all of track 63 except sectors 03, 08, 
26 to 28, 38 to 40, 43 to 46, 52, 53 and 58 for storage. For 
details see pages 14 and 15. 

c. Provide R 2 4 3R + S 4 3SR sequential locations for data and 
subtotal storage (R2 4 3R + 1 if the data are from a single 
square). 

d. Set the tabs at intervals of at least 6 providing an automatic 
carriage return at the end of the line, if S times R is greater 
than the number of numbers printable on one line. The number 
of tabs before the ACR should be determined by the size and 
number of squares in the design. For example, with four 3X3 
squares set the ACR at the end of the sixth tabulationj with 
three 5X5 squares, set the ACR at the end of the fifth or tenth 
tabulation. The row, column and treatment means within squares 
print out in order for each successive square. 

e. Transfer Control Switch 

Up - if no transformation of the data is desired 
Down - if 1000 log (scaled I) is desired. 
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f . Place the data tape in the reader, depress "Manual Input" on the 
flexowriter, One Op, - Clear Counter - Normal - Start on the 
console and halt and transfer to the initial location of the 
program. Press "start compute" on the flexowriter once, raise 
the "Manual Input" switch, and press "start compute" a second 
time. 

g. After printing the standard error of a treatment difference 
the computer will stop at Lo ■} 1010. If a second set of data 
are to be analyzed, press ""start compute" and the program will 
return to Lb for its analysis. 



Appendix Program Operating Procedure; 



a. After loading the Latin Square Analysis program beginning in Lo, 
load the appendix program in Lo f 1100 with a modifier of Lo. 

b. At the completion of loading, (.0000000), depress manual input 
and press start compute. 

typeyZ (Lo J4-172), press start compute 

typeXZ (Lo 15ol)*> press start compute 

typeXZ (Lo J4-173), press start compute 

type^E (Lo 18.0), press start compute 

typeJfL (Lo 19 »0), press start compute 

Halt and transfer to Lo f 1100 . Press "start compute" on flexowriter 
twice. The program will stop at Lo ■# 1162. 

c. Place the data tape in the reader and press "start compute" to 
begin the Latin Square program. At this point, the appendix 
program may be destroyed in memory. 
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Program Stops % 



Location Remarks 



0345 If stop occurs during or immediately following data input, 
the sum of squares within the square just entered is 
greater than 230 _ 1. a "start compute" will cause the 
program to continue with an erroneous value for the 
Sum of Squares. If the stop occurs during the printing 
of the Analysis of Variance, a Sum of Squares is greater 
than 2^0 - 1. Do not press "start compute" because the 
program will return to the end of the data input phase. 

0347 Sums of Squares within squares exceeds 2™ - 1. A "start 
compute" will cause the program to continue with an 
erroneous Sum of Squares. The error term of the 
Analysis of Variance will be incorrect. 

1028 During inputs Error in design information on data 

tape. Start returns to Lo of Program. 
\OlO End of Problem. 



Descaling of Output ; 

If the analysis is performed on the untransformed scaled data and the 
data was scaled by multiplying the observations by 1SP-, then the 
output is descaled by dividing it by 10* where % 



n + 2 for means 

2n for Sums of Squares and Mean Squares 

n f 3 for the standard error of a treatment difference 

If the logarithmic transformation has been used thens 

divide means by 100,000 and subtract n 
divide S.O.S. and M.S. by 1,000,000 and 
divide S. E. (treatment A ) by 1,000,000 
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Sample Problems : 

Two problems are supplied, one for a single square and one for multiple 
squares. Both problems were run with the transfer control switch up. 



Acknowledgement t 
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sample 1 

065000 

0000980' 

1610690' 

2020370' 

3_Q20650 ' 

^0U0560' 

505II30 ' 

6o6o6kO' 



1 7x7 square, 10 x data 1 



01H170 
IIU067O 
2150830 
2l6o600 

J+130UI+0 
5121050 
6100620 



'0220890 
•1200700 

•2256830 

'52U0910 
'£210700 
'1230650 
•6250650 



' 023_p64o ♦ 0W+0630 ' 0551320 ' o662U'40 ' 

' 1360700 •l'+illlO' I53060O 'l622?.cr ' 

* 23107U0 • 2U20700 ' 2500750 ' 2_64i6'; '? ' 
'33^0560 '3j+2o6io '1510590 ' 2601500 • 
»%2o68o • V+00880 ' U561110 ' U652200 * 

•5300510 '514-60850 '5350570 '5622330 • 
• 63U0860 • fluo^o '6521080 '662187c ' 



100 x scaled means 



sr. mean 
93591 














r 

115285 


9^999 


8UU28 


771+28 


95857 


100999 


8O1U2 


c 

7Ulk 


76857 


761U2 


66°°9 


7'4U28 


85999 


P0?ooo 


8U857 


95285 


97999 


79285 


QklhP 


111U28 


1C21U2 




ANALYSTS OP VARIANCE 










Effect 

rows 

col. 

trtmt 

error 


d.f. 
6 

6 

6 

30 


SOS 

63172U 

9915695 

5U8668 

135U098 


Mean Square 

105287 
I6526W 

1+5136 








1000s. e.( trtmt A) = 


113560 











appears in alternate color 
optionally appears in alternate color 
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sample 2, 2 3x3 squares, 1000 x data* 

1230C0' 

000208C • 0121190 ' 0211660 ' 

1012680 ' 1100C50 ' I22096C • 

2021130 • 2111830 • 220C380 ' 

0001000 • 0113370 • 0222350 ' 

1011790 * 1120960 ' 12006U0 * 
2020820 ' 2100630 • 2212730 ' 

100 x scaled means 



gr. mean 
151388 












T 

197500 


131333 


125333 








158333 

t 

93000 


1U7166 


1U8666 








237666 


123500 








s 

1*0999 


158777 










s r 

170999 


1^9666 


111333 


223999 


112999 


139,333 


~ 196333 

n 4- 


128999 


106666 


120333 


165333 


190666 


s t 

110333 


212333 


109333 


75666 


262999 


137666 




ANALYSIS OF VARIANCE 








Effect 
rows 
col. 
trtmt 
squ 
s x r 
s x c 
s x t 
error 


d.f. 
2 

2 
2 
1 
2 
2 
2 
k 


SOS 

192U1+10 
la+076 

69785UU 

98271 

6^23^3 

202^5^5 

587^77 
182562 


Mean Square 

962205 

22038 

3UB9272 

98270 

321171 

1012272 

293738 

k56ko 







1000s. e.( trtmt A) = 



1233^2 
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> ^; 






i 1 3 ii iZ-|- iii- 




1 R^2^ 






i 1 4 , , i £|L i i i J 




J sr<?;^ 






i ,s , ,x,6|fc,3.X,3 


_x 








i |6 , .x.Cjfc.S.o.x 


7* 


Umc. SOS fo<<Tr. . 






, l7 , l x.6 | tV 1 3,l,+ 


I 








, .8 , .x.cj^.a.o^ 


y 








, l9 . ,x,k&,3/f,7 


■Xv«a5- 








2.0 , , .S ( l,0,S,k 


i <?ia 








,2 ., , , XJoTO,^ 




->Sk»p £«♦ Efpects 






,2 ,2 , .x.RjI.S.o.o 




L V 






,2 ,3 , ,X,U| IflAO 


■X 


; cii.o) 


v o l o,o,o.o l < 


hi '_L_ 


.2 .4 1,0,TF;2iO,V,Q 




l» 4» 

s 


_^j — 1 — 1 — 1 — 1 — 1_ 




,2 l5 , , ,R|0,4.S.3 




■^ 






,2 ,6 , , .U'.OMtl.S 










> 7 ftl" *-«>%. 1 

,2 i 7 i i | t>L i i f», J 


•X 


>(« 










F s <^z«* 






1 2 | 9 i i i E-.L i i i J 




J~ R v @^ 






,3 ,0 , ,x.B|(?i3i2.i3 










.3 .« , .x.CjG.3.1 ,o 


•Xi 


Uvc. $05 f6,< S<a. 


LPB III4-I 
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\/j CARRIAGE RETI 
= CONDITIONAL. ■ 


JRN 

TOP COOK 





LGP-30 CODING SHEET 



PREPARED FOR: -'" 


PAOE OF 

14- /1X 


JOB NO. PROGRAM NO. 


PROGRAM PREPARED »Y: 

? R.A.L. 


PROGRAM CHECKED RY: 


DATE 


PftO 


•LIM: 


TRACK 






L 



(- 
in 


LOCATION 


INSTRUCTION ] 


) CONTENTS 
5 OF ADDRESS 


NOTES 




OPERATION | ADDRESS | 




i i i i i i 


• 














i i i i i i 




X 






i i I i i i 




i i | i i» i 




Oi 


6.3,2 




iX,B|C»i3i2 k ,4 ■ 








■ i i i i i 










,x,C|4.3ili2 • 








i i i i i i 










,x,R| 1.^,0,0 • 




-> f i«urt 




i i I i t i 










■X.Uil^AO 


X 




_ij 


o.o,o|o,o,o,z 


1 






aOiiiFjo.fe.i.F 




" S R " 


/ 


1 1 1 1 1 1 








xoyAo&co 








1 1 1 1 1 1 








j 


, ,R,o,43,3 




"J 




1 1 1 1 1 1 










, UCMI,* 


X 






1 1 1 1 1 1 










, .BfS-VS 1 




^D 




1 1 I 1 1 1 










*I 1 




SR.^21 




1 1 1 1 1 1 










i iX^L i i i J 




R^il 




1 1 1 1 1 1 










iXiBifci3iZi3 


X 






1 1 1 1 1 I 










xCJfcBlif 


—A 


Umc.SOS fo< SxR 




1 1 1 1 1 1 










.x^jfe^.Z^ 


1 






1 1 1 1 1 1 










.X,CJ<bi3,I,I 


^ 






1 1 1 1 1 1 










.x.Rj Ifl.o.o 


X 


| fiq.cri 




1 1 1 > 1 1 








1 


,x,u:ifl,0,o 






_li 


0,00,0,0,0,2. 


I 






2O.l,F]0,6 ,* ,r 




" $ C " 


J 


1 ' 1 ' 1 1 








ao.V.Qio.OAP 








1 1 1 1 1 I 










, ,RJO I «f33 


X 


"\ 




,11,11 










, ,Utp,H-,l,S 








1 1 1 1 1 1 










, .bjl^i 




f ® 




11,111 










i iX^i- i i i J 




1 SK*>& 




1111,1 










■ i £jL i i i J 


■X 


J R ©ii 




1 1 I , 1 1 










,X,^6,3,Z4 








I 1 1 1 1 1 










,x.C] 6,3,1 S 


r* 


U.K.SOS fo* SxC 




1 1 1 1 1 I 










,x,B;4>3,X3 


f 






1 I 1 1 , , 










iX|C.,o, 3, 1 i / 


■X-S 






1 1 1 1 1 1 










,x,Rj lfl.0.0 




l^lT.O) 




1,11,1 










.xUjirtAO 




i 


A 


oo.ojoco.z 


* 






1 


o.i^.o^SiF 




"st " 


y 


111,1,1 








ZOV&op.op 


■XI 




IP* 

PRIM 


SI24.J 

rio IM U.S.*. 
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\/| CARRIAGE RETU 
= CONDITIONAL 8 


RN 
TOP CODE 


KIU KHl.lIMU.t.HIIIIII 



LGP-30 CODING SHEET 



PREPARED FOR: 


PAOE OF 


JO , NO — PROORAM NO. PROORAM PREPARED BY: 


PROGRAM CHECKED BY: 




Lat. Sq. 




PROGRAM INPUT COOES 


L . 


INSTRUCTION £ 


CONTENTS 
OF ADDRESS 


NOTES 


g L.OCAI.ON opERAT , ON I ADDRES S ft 


' l" 




1 1 1 | 1 1 1 








"•X 




0,7,o ,0 


, , RpM33 • 




*\ \ 




i |0 ,1 


, , .u;af,i,8 • 




— ^~v — 




i |0 ,2 


, , ,e[ h*t: • 




r <o 




i ,0 ,3 


| r \~£-\- ill-' 


X 


$K<?X°l 




i ,0 ,4 


i i i^iL i i i J 




) ROjfl 




i |0 ,5 


, ,x,Bj£.3,;i,3 ' 








1 ,0 i* 


, .x.CJ^.X.O • 


^ —r> 


Uuc.SOS forl SxT 




i ,0 ,7 


, ,x,BJ6,3,Z,4 ' 


x / 






1 |0 I* 


, .x.CjM.Z,* • 


J 






, |0 i» 


, , ,RJl,0,Z,O ■ 


xBtX3g 


7 -RtsTOfcE DPS(?S0P 




I il i« 


, ,x,Cj6,l,M-5 




i 




. ,1 J 


, ■,* ,6jfc,3, 1,9 


X -Hrr Ru 


") 




i |1 |2 


, ,x,C | tS,Z,5', I 




L $er (Zx)/sfC «w 




i i' |3 


, ,x,8j6,a>i,(» 


T>r Rt 


f "DPS^SoP 




i ,1 i * 


, ,x,C!C,X,5",0 




J £km> ft") 




i il i5 


, , ,11,0,1,3,0 


■X 






i il .6 


, ^C'^lSrt 


• SoS<S>3<> 


Start (§) HcfcE 




i .1 i7 


, .x.&JkB.&.O 


d.P.e?fl 






i ,1 ,» 


, ,x,RJ 1,0 ,5", 6 




") IrTTe^ti^ Pr\ht&jt 




, ,1 .9 


. ,x, U, l,o,o,o 


X 


\ 




i ,2 ,0 


, ,x3jfe.3,S",«| 


• sos e 20 






, i2 i 1 


, , ,ujo,i,z,z 


■ *} 






l |2 ,2 


, ,x-,RJZ6,5 ( l 


tt 


") "Data Output 30 




1 ,2 i 3 


, ,y,U^,S",0,0 


"E 


J Fk.tJT SOS 




i ,2,4 


, .xB,^,^ 


• 50s & So 








i |2 i 5 


, .xtf,^,*,. 


'/USO 








, |2 ,6 


, ,icK | 2.t,S",l 




7 D.O. 3o 




i >2 ,7 


, ,x,u;2,S*,o,o 


:x... 




^,0,0,0,0,0,0,; 


i. I |2 , 8 


"^ ^!-- * 




£xit <g) WeK£ 


■w ' ' 1 ' ' 


, ,2 ,9 


, , ,3jWfWw!J 




Hask. 




i ,3 |0 


, .x.RJ/tfPP 


(oil 5 


1 


_a£Ai!ii2i_ 




. ,3 ,. 


, .xu'.lfl.op 


•*1 


JClf-o) 


LPK SII4-I 






[\/1 CARRIAGE RCTl 


J PIN 
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CONDITIONAL STOP COM 



LGP-30 CODING SHEET 



PREPARED FOR: 


PAGE OF 

14/22 


JOB NO. PROGRAM NO. 

F4-~ 2-Od 


PROGRAM PREPARED BY: 

R. A . L • 


PROGRAM CHECKED BY: 


OATE 


PROBLEM: 

Lat. Sq, 


TRACK 






L 

in 


LOCATION 


INSTRUCTION ] 


) CONTENTS 
; OF ADDRESS 


NOTES 




OPERATION | ADDRESS ] 




1 








• 






1 1 1 | 1 1 1 


















X 




Aj 


OPPft 





1 


B 


1 


Qj 


7 3 i 2 


2,0,2,0,3,0,1 ,2 • 






i 
















I.O.l.X^.^Z • 




" AK/ALYSl* Of 


















0,:r, 1,2,7, F,i,2 • 




VARIANCE 


















7.F,0,t;4.^,5',4 • 


X 




















0,6,3,A7,2J,F • 






















2,2,7 .ZJa.W.F • 






















4,F,2,o|x,o,4,F • 




^FtZCT P.P. 


















aS.S-.^S'.'MiF ■ 


X 


SOS. Meam ' 


















6^,5*^3,0,2, P • 




- J< 

SQUARE 


















a.fl,5',4j^,3,o 






















| t O,7,FJO,6,4,C, 






















0,6,7,FJ3,O,3,F 


X 




















0,8,4,^7,2,3,2 






















0,6, l,0J7,F,O,g 






















7,4,S,2J7,2,I,F 




















4»F,I,SJ2X>. ),F 


X 




















4-,6,7,ar l 7,F,3,o 






















\/ l Q t o,o\o l o,o l o 




ROWS 


















, ,x,B|6, 3,2,*^ 


r g>^ 




















, ,x, 0,6,3,6,0 


X 


o/.f. OP® 
















, , ,Bj 1,0,^,6 


1 <?i-T 




















. t yX>\C3,M 






















, ,^iC|6i^i6il 




'/«|.f.^O OP<K> 


















, ,x,G,6,3,Otf 


X 


L_ 1 


















i i** i^ i« liiTi o 




C Sto*e uut. S0$ 


















, ,x,£,6,3,o;7 




r a "" 


















i iXiCifeiAOio 




I PPSOSOP 


















, ,y l R!6,X l 3,S 


•X 


7 


















, .x.UU.I.M-.? 




j zy* -wysir 


















, ,X iH|*>3 ,3 ,3 




SOS for. KovJS 


















i i i«^Q7,2j5 




1 (?) 


















» , , .UJO.7,1,4 


•Xi 


J w 


LP* 


51*4. t 
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\/1 CARRIAGE RETL 
= CONDITIONAL, ■ 


RN 
TOP CODE 


•out. Mau,<TM«.«.H>ititi 



LGP-30 CODING SHEET 



pre 


PARED FOR: 


PAGE OF 

17/22 


JOB 


NO, ' PROGRAM NO. PROORAM PREPARED BY: 

f4 ~2~o8 R.A.L. 


PROGRAM CHECKEO RY: 


DATE 


PRO 


BLIM: _ 

Lat Sa. 


TRACK 




ROGRAM INPUT COOES 


i. . 

g 

ID 


LOCATION 


INSTRUCTION [ 


j CONTENTS 
: OF ADDRESS 

1 


NOTES 


p 


OPERATION ADDRESS j 






1 




• 






1 1 1 | 1 1 1 
















X 








1 1 1 J 






01 


8,0 ,0 


, ,x,R,l,^,o,o • 




1 fn.o) 














,0 | t 


, ,y, 11,1.^.0.0 • 






•\ 


0,0, 


{ 0, 0^0 1 


X 


» 




,0 ,2 


^.O.&.F^.k.O,? • 




it " 
COL. 


-r 












,0 , 3 


xfl,3.ojV.ao.o • 


X 
















,0 ,4 


. ,x,B|4.3. 1.4 • 




^ Srokt 














,0 ,5 


. ,X.C,4.Z.tf.8 ' 




( UrJO. SOS FOtV 














,0 ,6 


. ,x.6,t,3.2,i • 




\ CoUUM^S \** 














,0 , 7 


, .X.CJ&.2.3.8 


X 


J DPSOSOP 














,0 ,( 


. .X.RJ4JL..3.S" 




*) Rtftarlff 














|0 ,9 


. .XLIJ6, 1.4,5' 




/ PPSosoP 














,1 ,0 


. .XiHJ4,3,3,Z 




SoS fw< Cpol. 














,1,1 


i i iK.Oi /,Xi8 


X 


1 /o\ 














1 1 i 2 


. , .Ll,0.7. ..'£ 




r (*; 














|1 |3 


. , ,MJO,t?»f,4- 


\ 
















,1 i * 


, ,X,r?||, ^,0,0 


/ 


\ ^/^toi 














|1 i 5 


, ,x,U| 1,^.0,0 


X 


r U 7a / 


\ 


0,0 


QftsOsO 


z 


1 




,1 i« 


2,0,5",^ i.F^.F 






■) 












|1 i ' 


3.F,5*,F;3,o,V,<2 




tKtMt 














,1 , t 


, ,y,BJ&, 3,o,4 




*) 














,1 i' 


. .X.G|&,X4,& 


■X 


C STORe Uwc. SOS 














,2 ,C 


, ,x.B|fe,3,0 1 l 




j Foe: TrTmT va 














I i2 i 1 


i iX iOi(t>i3Li iio 




J Ppsosop 














|2 |2 


, iX.RJk.a.S.S 




1 Part H 














|2 i 3 


, ,x,t|J6, 1,4,5" 


: x 


J DPSOSPP 














i2 i ' 


. |X| H|Oi<5.3.b 




Sos ho;< Tk. 














i2 i : 


. . i r^i , / . -2j is 




X rtT\ 














|2 i < 


, , ,U|0.~7.i.£, 




s (3j 














|2 |i 


, ,x ,B6,3,*M 


■ X^^w 
















|2 i ( 


, , ,S. 1,0, S/7 


1 (°2.«\ 
















|2 |S 


. , rrlo^.s,/ 




^Cti/i^ Ml. SOS 














1 |3 i< 


■ i 

, . .Sjl.0,/,6 


l<?2fl 


cS<tf Si <* Utf.-;^-. 














i |3 i 


, , TTJO, 1,4,6 


•XUi 


J.f. = 1 


LP! 


6124- 
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|\/| CARRIAGE RETL 


RN 


mnu. MCM1. ftTWCM* 0-Hllfttlt 



miNTCO IM U.S.A. 



— CONDITIONAL STOP CODC 



LGP-30 CODING SHEET 





















PREPARED FOR: 


PAGE OF 

li/XX 


JO* NO. PROGRAM NO. PROGRAM PREPARED BY: 


PROGRAM CHECKED BY: 


DATE 


PROBLEM: ' " 

Lat. Sq - 


TRACK 


PROGRAM INPUT COOES 


L 


I- 

V) 


LOCATION 


INSTRUCTION ] 


) CONTENTS 
; OF ADDRESS 


NOTES 


OPERATION | ADDRESS J 




1 
1 1 I 1 1 1 


• 






1 1 1 | 1 1 I 








1 

1 ! | 1 1 1 




X 






1 

1 1 1 1 1 1 




0, 


8,3 ,2 


, , .Bji.o.4-,7 • 


1 RX°\ 






1 
1 1 | 1 1 | 








, 1*1^6,3,4."? • 


&/ &X^ 






1 
1 1 1 1 1 I 








i ,x iC|&.3i4>, 1 ■ 




>/J.f. <?o u*(j&) 




1 
1 1 I 1 1 1 








. .v ,G,C, 3,4,7 • 


X tV«p> 1>| 






1 
1 1 | 1 1 1 








, ,x,CJ&,3,(>,0 • 




J-LPII t-Cf) 




1 
1 1 1 1 1 1 








. ,x,R| 1,^,0,0 • 




) 




1 
1 1 | 1 1 1 








, .x,U, tfl.0,0 




Hlio) 


->J 


OiO,o!o,o,o,2 


1 






2,0.7^7,4.5,* 


X 






i 
i i i i i i 








3,0^0,0,0.0 




" SQL, " 




i 

i i i i i i 








, ,x- t B|^,3, 1 ,2. 




) 




i 
i i i i i i 








, .X iCiWiAiTiS 




I Umc SOS Fotf. | 




i 

i i i i i i 








i ,x,BJ4,3, 1,0 


X 


j Sc? »k) DP5050P 




i 
■ i i i i i 








i ,><,C|6i2w,3iD 




J 




i 
i i i i i i 








, ,x,R|6,2,35 




I paict m 




i 

i i i * i i 








, ,x.Uj4. 1 ."f .5 




J t>?50S0P 




i 
i i i i i t 








, ,x, 1^3,0,5* 


X 


SOS Fo>R Sqi* 




i 

i i i i i i 








, i ,KjOi7iA,o 




1 f^ 




i i i i i i 








, , ,140,7,1 ,k 




J vi^ 




i 

1 i i i i i 








, ,xB\t>3,X3 


r(?l1 






i 

i i i i i i 








, ,x,N^,3,4-,7 


X ^«?2fl 






i 
i i i i i i 








, , ^\\,0ZB 


10* 






t 

i i i i i i 








, ,x,CJ6,3,6,0 




J.fi. a/ <» 




i 
i i i i i i 








. , .Bj 1,0,1.9 


1 <">*<* 




1 1 1 11 1 1 


— 


i 




■ iX,Pj6i3,t,o 


X »-A.(?aa 






i i i i i i 




, ,x,C|6,3,^>,' 




'/cj.f. Poop® 




i 

i i i i i i i 








, ,x,^ 1,^,0,0 




> 




i 

i i i i , i 








, .x.Ujlfl.o.o 




I 07.0) 


JV 


o,o,o|o,o,o,2 


1 






^o^.Fjo^.^A 


•X 




J 


1 1 1 1 1 1 








oifc.i.Fjs.O.V.Q 








1 
1 1 1 1 1 1 








, .x.B^.l.l 




") UrJC SO- ^1? 




1 
1 1 1 1 1 1 1 






|{ , 2 


, ,x,C|6^,^,X 




f Sxir 1/0 




1 

1 1 1 1 1 1 1 






i * i 3 


, .X.BJ43.I .M- 


•X 


i dpsosop 


LPK 

MIN 


1 

1124. 1 

rco im u.t.A. 
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\/1 CARRIAGE RETU 
= CONDITIONAL S 


RN 

rop CODE 


mtU. HCUE. AIHUI1. 0. HI2II1I 



LGP-30 CODING SHEET 



PREPARED FOR: 


PAOE OF 

n/xx 


JO» _ NO. " PROGRAM NO. PROORAM PREPARED BY: 

fy-z.08 R.A.L. 


PROGRAM CHECKED BY: 


DATE 


PROBLEM: 

Lat. Sq. 


TRACK 


PROGRAM INPUT CODES 


L . 

P 

Id 


LOCATIOI 


INSTRUCTION 


) CONTENTS 
J OF ADDRESS 


NOTES 


OPERATION ADDRESS 




"'1 




• 






1 1 1 | I 1 1 














X 













«!.•. 


o i iXiC|toiZi3i& 
















|0 i 


i , t x&(*13S 




1 Pali TSi 












l" 1 


2 , acU^, 1,4-5 • 




J DPSOSOP 












|0 1 


3 , ,x,s;^3^,s • 


X So$,£<3. 














l» 1 


4 , ,xiS|6i3i3i3 * 


Sol, Rat 














|0 I 


s , ,x.H|»i,3.3.4 ' 




SOS f ft R sxr 












1° 1 


* i i iKiOi ii^jo 




1 r^\ 












L° 1 


7 , ,. .ujo.i.i,* 


X 


1 \£) 












1° I 


• , ,y,RJ 1,^,0,0 




1/|Q,0) 












1° 1 


» , >*>L(\L%0>0 




^ 1 1 ' v J 

J 


\ 


0,0,0,0,0 


0.3L 


1 






o 2,o.7.F : |0,6.4>A 




SkC 


J 












i 0.6.6.FJB.0V.Q 


X 
















2 , ,x,BJ6,3,*X5" 


















3 , * ,cj6,z.^,a 


















4 i ,XiB|6>3,l >7 


















5 i I XlO|Ol2j3| O 


X 
















6 , ,XiR|Li2..3i5 


















7 , ,xU|C».l .M>5 


















s , t X ,S|»,3 ,3, a 


SoS , c»<- 
















9 , 1 x,S!& 1 3,0 1 5 


Xsos. s«. 














|2 i 


o , 1 x,H|6,3,3.$' 




SOS PoK SXC 












i |2 i 


, , , ,R|0,7,x,8 




] ^ 












|2 i 


2 , , .Ujo^.l.^ 




J ^y 












>2 i 


3 , ,x,R| 1,^,0,0 


X 


> r^.o> 












<2 , 


4 , ,X,ljj 1,^,0,0 




J 


V 


OiOiO^OP 


O t X 


1 




|2 i 


5 Z0,7,F!o,&,4,/*. 




S x t 












|2 i 


6 ad,5" 1 p]3,o,Vr',Q 
















|2 i 


7 i ,X" iBifc, jiXZ 


■X 














|2 , 


e , ,X ,CJ&,Z,f. S 
















|2 , 


9 , ,x,B,6,3,a,0 
















|3 1 


o , ,*,tj4,Z,3,S 
















|3 i 


i , , ,U, 1,0,3,2 


•X 




LP* 

PUN 


51*4-1 

rco IN U.S.A. 
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\/l CARRIAGE RETU 
— CONDITIONAL S" 


RN 

rop com 


MtM. HCMX. ITMCM^S-Hlltltl 



LGP-30 CODING SHEET 



PftCPARCD FOR: 


PAGE OF 

XO /\x 


JOB NO. PROGRAM NO. PROGRAM PREPARED BY: 

f^-tof} K AL. 


PROGRAM CHECKED BY: 


DATE 


PROILEM: 

L<vr\ Sg . 


TRACK 
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